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policy issues in emerging technology fields related to bio, nano and converging 
technologies. 
to contribute original policy analysis and messages to the global community, to convene 
key stakeholders in the field, and to make ground-breaking proposals to policy makers. 
Themes include:

• The bioeconomy and sustainability solutions: Realising the promise of converging 
technologies to enable the bioeconomy, the circular economy, and the transition to 
better patterns of resource use.

• Good governance of technology: Developing norms on responsible innovation, 
supporting stronger engagements of science and society, enhancing the benefits and 
minimizing the risks of technology.

• Health innovation: Advancing the discoveries, translation and commercial 
development of new therapies and solutions to promote human health and well-being, 
e.g. in brain disorders and personalised medicine.

Working Party on 

Biotech Nanotech & Converging Techs

Omics for food 

What is healthy food?  



IHMC - International Human Microbiome Consortium (2008)

HMP – Human Microbiome Project (NIH 2008)

MetaHIT FP7 (2008-2012)

Earth Microbiome Project EMP (2010)

MyNewGut (EC 2013 - 2018)

JPI – Healthy Diet for Healthy Life

Nature 486 (2012) 

From genomics to microbiomics

“Every dollar we invested to map the human genome 

returned $140 dollars to our economy”

February 12, 2013

Relman, Nature 486, 194–195 (14 June 2012) 



Access to Healthy Food 

Healthcare cost challenges
Malnutrition

USD 3.5 trillion/yr

to global economy

Child and maternal malnutrition:

Largest nutrition related

health burden

USD 2.1 trillion/yr

to global economy

USD 1.4 trillion 

in 2010

http://www.fao.org/zhc/detail-events/en/c/238389/

Population growth 

Ageing 

Obesity

1% to 3% of total health expenditure (5% to 10% in US)

incurred health care expenditures because of obesity is at least 25% 
higher

http://www.fao.org/zhc/detail-events/en/c/238389/


Scientists from academia and industry, regulatory experts, policy makers

Human gut microbiome: potential for healthier foods and innovative medicines?

Personalised diet and new foods

Regulatory and enabling frameworks

Policy opportunities and needs 

Needs for business sectors integration – food – pharma – medtech - ICT

Needs for uptake by public and healthcare professionals

Needs for uptake by healthcare systems and the role of OECD

Patient involvement, crowd sourcing and privacy

EWI-OECD Joint workshops

30-31May 2016
10-11 October 2017

2016 The Microbiome, Diet and Health: 
Assessing Gaps in Science and Innovation

2017 Personalised Nutrition for Better Health - Targeting the Microbiome



Gut Microbiome: State of Knowledge



The microbiome as a target –

basic and translational research needs

Understanding the gut microbiome as a functional organ

Healthy-dysbiosis, the microbiome is more than bacteria: phages, 
plasmids, fungi, yeast, …

normal variation; confounders; …

Resilience

From correlation to causation

Interplay diet – gut microbiota

Signalling within the microbiome and with the host 

From 16S cataloguing to deep sequencing and metabolomics 

Functionalities of the microbiomes

Microbiome role in metabolising drugs or food components

Access to data – large data

In vitro models

International collaboration



2015 calls for a Unified / Global Microbiome effort  UMI-IMI

2016 US National Microbiome Initiative NMI
foster the integrated study of microbiomes across 
different ecosystems - $121 2016 & 2017

1. interdisciplinary research microbiomes in diverse 
ecosystems.

2. Developing platform technologies microbiomes in 
diverse ecosystems and enhance access to 
microbiome data.

3. Expanding the microbiome workforce through 
citizen science, public engagement, and educational 
opportunities.

H2020 SC1 Health, demographic change and wellbeing

H2020 SC2 Food Security, Sustainable Agriculture and Forestry, 
Marine, Maritime and Inland Water Research and the Bioeconomy



The microbiome as a target –

Enabling framework conditions
Pooling of resources

Cross-disciplinary approach – skills & education
(micro-)biologists, engineers, system biologists, bio-informatics, …

Cross-microbiomes

Cross-Atlantic

Citizen science

Funding

Creativity driven research

Access to Big Data
Databases connecting - ELIXIR

Wearables for better health – and for nutritional effects?

Standardisation = defining minimal requirements

PPP

www.oecd-ilibrary.org/docserver/download/d496f56d-
en.pdf?expires=1511194778&id=id&accname=guest&checksu
m=FB7A3667757DF78F44D62980CF72F71A

http://www.oecd-ilibrary.org/docserver/download/d496f56d-en.pdf?expires=1511194778&id=id&accname=guest&checksum=FB7A3667757DF78F44D62980CF72F71A


The gut microbiome as a target –

basic and translational research needs

Towards personalised diets? 
→ In preventative medicine 

→ In curative medicine

Biomarkers

Clinical endpoints

metabolomics

Longitudinal population wide 
studies

Standardisation

Validated model systems



The microbiome as a target –

Regulatory Policy needs
- ensuring the science base

- harmonisation and flexibility

Reference regulatory frameworks EU and US are different - cross 
border solutions

Regulatory/ legislative framework need to move with science at similar 
pace: move faster

Definitions
Probiotics, nutraceuticals, functional foods, superfoods, FSMP, …

Food or medicine – A food-drug continuum

Healthy or disease 

A health-disease continuum

A consumer-patient continuum
Costs & reimbursement mechanisms (preventative medicine)

Safety & efficacy

Nagoya protocol



FMT - The gut microbiome a drug or tissue?

Faecal Microbiome Transplantation, cfr. Clostridium difficile infection

How to characterise? What is healthy?



Industry and the microbiome



Industry and the microbiome

The global human microbiome market is

expected to reach US$ 1,873.53 million

by 2027 from US$ 356.29 million in 2019

The market is estimated to grow with a CAGR of

23. 6% from 2020 to 2027. The growth of the

market is driven by the factors such as

increasing incidence of lifestyle diseases,

increasing focus on human microbiome

therapies, and growing technological

advancements in metagenomics and next-

generation sequencing.October 20, 2020 23:41

ET | Source: ReportLinker

https://www.globenewswire.com/en/search/organization/ReportLinker


Industry and the microbiome
Prebiotics
Probiotics

Cocktails against dysbiosis, edited microbiota
Health enhancing food
FSMP/ Food for Special Groups
Bioactive compounds

Signalling within the microbiome, with the host
Vaccines to re-train host immune response
Diagnostics 
Wearables and personal monitoring
ICT/ sensors
Technology developers

Validated in vitro testing systems

Global market human microbiome > 1,5 – 2 billion USD in the next 7 years
Growing to 300 - >500 billion USD by 2025: 

Compound Annual Growth Rate:  > 20 % / year

Food - pharma industry:  
PPP, business models, regulatory, production, development costs, 
pricing



The gut microbiome as a target – Policy needs

Uptake by the public
Communication – awareness creation

Training of healthcare professionals

Citizen science initiatives – quality of data

Caution for hype
more research required

Technology development 



Thank you


